cluster random ized trial w ith random ization at the local physician group level. We evaluated an innovative, m ultifaceted strategy, com b in ing w ritten com parative feed back, group education on national gu idelines, and social influence by peers in q u ality im provem ent sessions in sm all groups. The strategy w as aim ed at 3 spe cific clinical topics: cardiovascular issues, upper ab dom inal com plaints, and lower ab dom inal com plaints.
The m ean num ber of tests per physician per 6 m onths at baseline and the ph ysi cians' region were used as independent variab le s, and the m ean num ber of tests per physician per 6 m onths was the dependent variable.
R E S U L T S The new strategy was executed in 13 p rim a ry care groups, w hereas 14 groups received feed back only. For all 3 clinical topics, the decrease in m ean total num ber of tests ordered by physicians in the intervention arm was far m ore su b stantial (on average 51 fewer tests per physician per half-year) than the decrease in m ean num ber of tests ordered by physicians in the feed back arm (P = .0 0 5 ).
Five tests considered to be inap propriate for the clinical problem of upper ab dom inal com plaints decreased in the intervention a rm , w ith physicians in the feed back arm ordering 13 m ore tests per 6 m onths (P = .0 0 2 ). Interdoctor v a ria tion in test ordering decreased m ore in the intervention arm .
C O N C L U S IO N Com pared w ith only dissem inating com parative feed back reports to p rim a ry care physicians, the new strategy of invo lving peer interaction and social influence im proved the physicians' test-ordering behavior. To be effective, feed back needs to be integrated in an interactive, educational environm ent.
INTRODUCTION
N u m b e rs of tests o rd e re d b y p rim ary c a re p h y sician s are risin g in m a n y co u n trie s, a n d in te rd o c to r v aria tio n has b e e n fo u n d to be larg e, w h e re a s a c c o rd in g to e sta b lish e d g u id elin es, m a n y of th ese te sts can b e re g a rd e d as u n n e c e ssa ry .1-3 It is as y e t u n clea r, h o w ev er, w h a t w o u ld b e th e b e st m e th o d to influence p h y sician s' te s t-o rd e rin g b eh avior.
S ev eral stu d ies e v a lu a tin g d iffe re n t ty p e s o f in te rv e n tio n s to c h a n g e this A m o n g th e s e w id e ly in v e stig a te d strateg ies, o n e th a t has m e t w ith m ix ed resu lts is fe e d b a c k .4-7 M a n y a u th o ritie s in W e ste rn c o u n trie s, su ch as h e a lth in su r ers, reg u larly d issem in ate re p o rts a b o u t te s t o rd e rin g , p re sc rip tio n , o r referral rate s to p h y sician s o r practices, o fte n w ith o u t su b stan tial im p a c t. 8, 9 T h e lite ra tu re sh o w s th a t m u ltifa c e te d s tr a te gies are g e n e ra lly s u p e rio r to sin g le m e th o d s w h e n it co m es to in flu e n c in g b e h a v io r .10' 12 S u ccess rate s of specific stra te g ie s seem to b e stro n g ly in flu e n ce d b y th e e x te n t to w h ic h th e y fit in w ith th e lo c a l a n d o rg a n iz a tio n a l c o n te x t a n d th e p h y sic ia n s' d a y -tod ay w o rk ro u tin e .13,14 F av o ra b le e x p e rie n c e h as b e e n g a in e d in p a rtic u la r w ith sm a ll-g ro u p e d u c a tio n a n d in te ra c tiv e q u a lity im p ro v e m e n t sessio n s fo r p rim ary c are p h y s ic ia n s .15,16 W e th e re fo re d e c id e d to d e v e lo p a m u ltifa c e te d stra teg y , c o m b in in g tra n s p a re n t, in d i v id u al g ra p h ic fe e d b a c k o n te s t-o r d e rin g ro u tin e s, e d u c a tio n o n c lin ic a l g u id e lin e s fo r te s t o rd e rin g , a n d sm a ll-g ro u p q u a lity im p ro v e m e n t m e e tin g s a m o n g p ri m ary c are p h y sic ia n s. A t th e s e m e e tin g s , te s t-o r d e r in g b e h a v io r a n d c h a n g e s in ro u tin e s w e re d iscu ssed , u sin g social in flu en ce a n d p e e r in flu e n c e as im p o rta n t m o tiv a to rs fo r c h a n g e . S o cial in flu en ce fro m re s p e c te d
co lle a g u e s o r o p in io n lead e rs seem s to h a v e a g re a te r effect o n p ra c tic e ro u tin e s th a n d o tra d itio n a l m ed ica l e d u c a tio n activ itie s fo c u sin g o n c h a n g in g p ro fe ssio n al c o g n itio n s o r a ttitu d e s .17-21 W e th e r e fo re e x p e c te d o u r s tra te g y to b e u sefu l, b e c a u se it is c lo se ly lin k e d to th e e v e ry d a y s e ttin g fo r m a n y p h y sic ia n s, w h o te n d to w o rk m o re o r less in iso la tio n a n d h a v e lim ite d c o n ta c t w ith p e e rs a b o u t to p ic s like te s t-o r d e rin g b eh av io r. W e h y p o th e s iz e d th a t g re a te r in sig h ts in to a n d discu ssio n of th e p h y sician s' o w n p e rfo rm a n c e in a safe g ro u p of re s p e c te d co llea g u e s w o u ld b e a p o w e r ful in s tru m e n t to im p ro v e th e q u a lity of te s t o rd e r ing. B ecause classic fe e d b a c k is in c re a sin g ly u se d as a ro u tin e q u a lity im p ro v e m e n t strateg y , a n d b e c a u se th is sim ple a n d c h e a p stra te g y m ig h t suffice, w e fu r 
METHODS
Overall Design and Population 
Intervention
T h e n ew stra te g y c o n siste d of th e fo llo w in g elem ents:
( ra th e r th a n specific tests (Table 1) . D u rin g th e first half of 1 9 9 9 e ach p h y sician rec e iv 
Effect Measures and Measuring Instruments
C h a ra c te ristic s o f p rim ary care p h y sician s a n d local p ra c tic e g ro u p s w e re c o lle c te d b y a w ritte n q u e stio n naire. To ev alu a te in te rv e n tio n effects, th e fo llo w in g e ffect m easu res w e re defined: 
Design and Measurements
T h e p h y sicia n s gave in fo rm e d c o n s e n t fo r th e re trie v a l of a n o n y m o u s d a ta o n th e n u m b e rs F i g u r e 1 . S t r u c t u r e o f t h e 9 0 -m i n u t e s m a l l -g r o u p q u a l i t y i m p r o v e m e n t m e e t i n g .
min
Explaining the m ethod, looking back on the last meeting 
Statistical Analysis
D ifferen ces on in d iv id u al p h y sic ian c h a ra c te ristic s w ere te s te d fo r significance w ith th e P earson's ch i-sq u aretest. To evaluate in te rv e n tio n effects, th e u n it sh o u ld b e th e local p rim ary care p ra c tic e g ro u p , b ecau se th a t g ro u p w as th e u n it of ra n d o m iz a tio n . tests w ith 80% pow er, a n d a risk of ty p e 1 e rro r o f .05. T h e re g io n a p p e a re d to be an im p o rta n t d e te rm in a n t o f th e b e tw eeng ro u p v aria n ce a n d w as u se d as in d e p e n d e n t v ariab le, to g e th e r w ith th e b aseline n u m b ers of tests. All effects w e re a n a ly z ed w ith analyses of co v arian ce. T h is re g re s sion e q u a tio n gives th e in te rv e n tio n effect p from w h ic h th e fo llo w -u p n u m b ers of tests are th e d e p e n d e n t v ariab le a n d th e b a selin e n u m b ers a n d th e re g io n are th e in d e p e n d e n t v ariables. p reflects th e to ta l c h a n g e b e tw e e n m e a n n u m b ers of tests in th e in te rv e n tio n arm m inus th e to ta l c h a n g e b e tw e e n b aselin e a n d fo llo w -u p in m ea n n u m b ers of tests in th e fe e d b ac k arm , a d ju ste d fo r b aselin e a n d reg io n .
In te rd o c to r v aria tio n w as c a lc u la te d by T h e re w as a larg e, b u t s ta tistic a lly in sig n ific a n t d iffe re n c e in m ean to ta l n u m b e rs of te sts p e r p h y sic ia n p er 6 m o n th s b e tw e e n th e 2 arm s at b aselin e, th e in te rv e n tio n arm h a d 478 (S D 309), th e fe e d b a c k arm h a d 541 (S D 337). A n in te n tio nto -tre a t analy sis w as n o t p o ssib le fo r 10 p h y sicia n s in e a c h arm , in c lu d in g o n e e n tire local p ra c tic e g ro u p in th e in te rv e n tio n arm . D a ta fo r th e fo llo w -u p m e a su re m e n ts fo r th e s e p h y sicia n s w e re lac k in g b e c au se of ab se n c e , c h a n g e of jo b s , o r p ra c tic e -re la te d d a ta re g is tra tio n p ro b lem s. M u ltile v e l an aly ses s h o w e d th a t th e p o in t e stim a tio n a n d s ta n d a rd d e v ia tio n w e re th e sam e at th e g ro u p level as in th e analysis of c o v a ria n c e at th e in d iv id u al p h y sic ia n level, th e re fo re , n o c o rre c tio n fo r local p ra c tic e g ro u p s w as n e ed e d .
T a b l e 2 . S t u d y P o p u l a t i o n C h a r a c t e r i s t i c s a t I n d i v i d u a l P r i m a r y C a r e P h y s i c i a n L e v e l
C h a r a c t e r is t ic I n t e r v e n t io n A r m th e d e fin ed in a p p ro p ria te tests w e re also significant, m e a n in g th a t th e in te rv e n tio n p h y sician s o rd e re d 13 few er in a p p ro p ria te tests th a n th e fe e d b ac k p h y sicians p e r p h y sic ia n p e r h alf-year. (P = .002). T able 3 also sho w s th a t th e c o efficien t of v arian c e d e c re a se d m ore in th e in te rv e n tio n arm , m e a n in g th a t th e v a ria tio n in te s t o rd e rin g b e tw e e n p h y sician s in th e in te rv e n tio n g ro u p d e c re a se d m o re th a n th e y d id in th e feed b ack gro u p . Figure 3 d e p ic ts g rap h ic ally th e resu lts fo r all tests at a g g re g a te d local p ra c tic e g ro u p level a n d show s th a t effects in th e in te rv e n tio n arm w e re m o re s tra ig h t forw ard.
DISCUSSION
A new in teractiv e q u ality im p ro v em en t strateg y was ev alu ated a In th e in te rv e n tio n arm , th e re w as a statistically signifi c a n t a n d clinically relev an t decrease in n um bers of tests T a b l e 3 . E f f e c t s o f S t r a t e g y o n t h e M e a n ( S D ) N u m b e r o f T e s t s a n d t h e C o e f f i c i e n t o f V a r i a n c e , p e r P r i m a r y C a r e P h y s i c i a n a n d p e r 6 M o n t h s F i g u r e 3 . B a s e l i n e a n d f o l l o w -u p m e a s u r e m e n t s i n m e a n t o t a l n u m b e r s o f t e s t s p e r 6 m o n t h s a t a g g r e g a t e d l o c a l p r a c t i c e g r o u p l e v e l f o r t h e 1 3 i n t e r v e n t i o n a n d t h e 1 4 f e e d b a c k l o c a l p r a c t i c e g r o u p s . 
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